Non-communicable diseases (NCDs) are the major public health concerns in China. However, little has been known yet about the background social factors that influence lifestyles as possible NCD risk factors. This qualitative study aimed to explore facilitators and barriers of adopting healthy lifestyles among residents in a rural community of China. Three age-stratified focus group discussions (FGDs) were conducted in Fangshan district of Beijing in 2013. A FGD guide was designed to elicit the participants' perception and experience regarding their lifestyles. The audio-records were transcribed, and data were qualitatively analyzed through thematic approach. Through social capital framework with bonding, bridging, and linking classifications, we identified the following facilitators and barriers to adopt healthy lifestyles. (1) Facilitators: mutual support from family/friends and motivation to participate in regular exercises (bonding); cooperative relationships with community health workers (bridging); and nationwide high level of healthy lifestyle awareness (linking). (2) Barriers: negative influence from family/friends, insufficient support from family/friends, peer pressure and tolerance towards unhealthy lifestyles (bonding); insufficient support from health professionals (bridging); and inequity in allocation of public resources (linking). This study revealed that bonding, bridging and linking social capital would work as facilitators and barriers to adopt healthy lifestyles among rural residents in China.
INTRODUCTION
Non-communicable diseases (NCDs), such as cardiovascular diseases and diabetes mellitus, are the major public health threats throughout the world. Risks of NCDs are known to increase by adopting unhealthy lifestyles, such as tobacco smoking, diets with too much fat and energy, and physical inactivity. 1, 2) It was estimated that smoking, dietary factors, physical inactivity, overweight and alcohol use together accounted for more than one quarter of global disabilityadjusted life-years (DALYs) in 2010. 3) NCDs became major health problems in China, along with economic development and lifestyle changes. NCDs accounted for 80% of the total deaths and 70% of the disease burden, with stroke being the leading cause of deaths. 4) The prevalence of overweight and obese was reported as 21 % and 2.5 % respectively in 2011, 5) and obese population in China was estimated to be over 320 million. Prevalence of smoking among adult was 28.1 %, which has made China the world's biggest consumer of tobacco. 6) Comparing to urban inhabitants, rural dwellers had higher smoking and obesity prevalence. [5] [6] [7] This qualitative study was designed to investigate the underlying causes of unhealthy lifestyle which induced high prevalence of NCD risk factors among residents in a rural community of China, i.e., Fangshan district in Beijing. A previous quantitative epidemiological report showed the high prevalence of NCD risk factors among the residents in the same area. 8) For example, the overweight/obesity prevalence was 53.3% among male and 64.7% among female. However, the quantitative epidemiological study alone was unable to identify background social factors which might make people adopt unhealthy lifestyles.
The objective of this qualitative study was to explore facilitators and barriers to adopt unhealthy lifestyles among rural community residents in China. For interpreting the result, we utilized social capital framework with bonding, bridging, and liking classification 9) to clarify facilitators and barriers to adopt healthy lifestyles.
METHODS

Study area
This qualitative study was conducted in Fangshan district, Beijing, the same area where the previous cross-sectional epidemiological study was conducted. The findings of the epidemiological study was reported elsewhere. 8) Fangshan district is located 22 km southwest of the city of Beijing, with hilly areas and farmlands. Within the 14 towns of Fangshan district, Zhoukoudian town was selected for the study because it contains approximately equal proportions of hilly areas and plains, for better representing different lifestyles among those areas.
Focus group discussions (FGDs)
Three focus group discussions (FGDs) were conducted in May, 2013. Participants of FGDs were purposely recruited through community health workers, 10) who knew the residents' lifestyles and social backgrounds well. Participants were eligible if they were long-term community residents; over 18 years old; and information-rich about lifestyle related issues. Only those residents who showed the willingness of participation were selected.
A total of 23 residents aged from 33 to 70 years were finally recruited. The participants were divided into three age-stratified groups: group of under 45 year old comprised of 7 participants, group of 46-60 year old comprised of 8 participants, and group of over 60 year old comprised of 8 participants.
The basic socio-demographic information (sex, age, occupation) of participants was obtained before the FGDs. The socio-demographic characteristics of the 23 participants were shown in Table 1 . Most of the participants were married.
A FGD guide was designed to cover the common scale of healthy lifestyle adoption, containing 5 main domains: 1) Dietary habits; 2) Regular exercises; 3) Tobacco smoking and alcohol drinking; 4) Health seeking behaviors; 5) Awareness and expectations towards NCD control (Table 2) . This guide provided the moderator with the framework for raising topics, and participants were expected to express their perception and experience of adopting healthy or unhealthy lifestyles.
All the FGDs were conducted in Mandarin Chinese and moderated by D.M. in a meeting room of community health center of Zhoukoudian. Discussions were audio-recorded and key issues raised in the discussions were noted. The FGDs were continued until no new issues were raised, or saturated. Each discussion lasted about 60-90 minutes. What do you expect in the future program of community/nation level?
Data analysis
The audio-records were transcribed verbatim, and complemented with the handwritten notes. Text data in Chinese were inputted into qualitative analysis software NVivo 10 (QSR International Pty Ltd) and analyzed by thematic approach, which contains the following 5 steps: 1) Familiarization; 2) Generating initial codes; 3) Searching and reviewing themes; 4) Defining and naming themes; 5) Reporting.
11)
Familiarization
The first author repeatedly read the original Chinese transcript to obtain the whole sense of the FGDs. Non-Chinese speakers read English summary of FGDs translated by D.M.
Generating initial codes
The first author generated the initial codes from the original Chinese transcript. Then those initial codes were translated into English and shared with all the analysts. Other co-researchers reconciled differences and finalized the coding scheme.
In this study, coding process embraced both inductive and deductive approaches. Initial coding was performed by assigning cohesive chunks of text, to broadly explore the facilitators and barriers of adopting healthy lifestyles. During this process, we found that most of the findings of the study were resonating with social capital theory. 9, 12) Thus, we applied the social capital framework to investigate the additional codes.
In the present study, social capital was defined as "social connections and the attendant norm and trust" 13) and classified as bonding, bridging and linking. 9) Bonding social capital refers to the strong ties with individuals who are homogeneous in social composition, whereas bridging social capital refers to the weak ties with individuals who are heterogeneous in social composition. In this study, we defined bonding as strong ties with family or close friends and bridging as the networks in the community level. Linking social capital was defined as the district, provincial and national level issues, such as the vertical ties with people with the local and central government.
Searching and reviewing themes
The codes agreed by all co-researchers were clustered into sub-categories and then categories. We defined sub-categories according to the commonality of codes from the perspective of social capital. The sub-categories were sorted and assigned into 3 categories of social capital framework: bonding, bridging and linking. 9) Divergences occurred during the analysis procedure were resolved by reconciliation on discussion meetings until the thematic system was unanimously agreed.
Defining and naming themes
Themes were finally created to link the categories and mapping the whole thematic system. Table 3 illustrates the process of themes generated from the transcribed text by showing some examples. 
Reporting
Vivid and compelling examples from participants' conversation in FGDs were selected and presented in the form of quotes, for accurately illustrating our findings.
Ethical consideration
This study was approved by the Bioethics Review Committee, Nagoya University School 
RESULTS
Findings of the qualitative analysis are shown under 2 themes: (Theme 1) facilitators of the healthy lifestyle adoption; and (Theme 2) the barriers of the healthy lifestyle adoption.
The analysis applied 3 types of social capital: bonding (i.e. strong ties with individuals who are homogeneous in social composition, such as with family members and close friends), bridging (i.e. weak ties with individuals who are heterogeneous in social composition, such as with health professionals) and linking (i.e. vertical ties with the local and central government). Table 4 summarizes the themes, categories, subcategories emerged, and quotes of the participants' words. 
Insufficient support from family/ friends
I need to drink a lot to keep good relationship with friends. Peer pressure
It is OK for an old man to get fat. Tolerance towards unhealthy lifestyles
We have health knowledge but don't know how to do.
Insufficient support from health professionals
Bridging social capital
No enough doctors in the community health centers.
Inequity in allocation of public resources
Linking social capital 
(2) Motivation to participate in regular exercises
Motivation to stick to regular exercise occurred when participants had many friends "alike" to do it together. Community team sports, such as Tai Chi (a traditional martial art in China, and usually played in a group) and square dancing, usually involved in many people with the similar health goals. Participants remarked that the great happiness they acquired from team sports helped them to stick to exercise regularly.
" 
Bridging social capital (1) Cooperative relationships with community health workers
Participants mentioned the cooperative relationship with community health workers, which might encourage their health seeking behavior and enhancing health promotion campaigns. 
Linking social capital (1) Nationwide high level of awareness of healthy lifestyles
Linking social capital included nationwide high level of awareness of healthy lifestyles. Participants remarked the level of awareness were high due to various health promotion campaigns. 
"In the old days I didn't know it (healthy lifestyle), now I understand how important it is. Nowadays health knowledge is disseminated through many ways, such as TV and social networks, and most of us understand that. We all know what should be done in order to
(4) Tolerance towards unhealthy lifestyles
Tolerance towards unhealthy lifestyle of the members of the close network made people think that it would be all right to adopt risky behaviors. For example, most of the participants accepted that it would not be a problem for old people to be fat. The high tolerance of family and friends towards obesity would decrease the motivation for changing behaviors.
"We are already getting old. It is acceptable for old people to be fat. We don't care." (Participant No.7, female, 46-60 years old group)
Bridging social capital (1) Insufficient support from health professionals
Participants clearly expressed the strong motivation of changing behaviors, although they felt that they could not succeed without professional support from health workers. They thought that their health knowledge was too limited to change behaviors.
Linking social capital (1) Inequity in allocation of public resources
Inequity in allocation of public resources due to insufficient rural development policies made it difficult for rural residents to access good quality of health services. Participants complained that the public health services in rural areas were much poorer than those in urban areas. For example, the number of health workers was disproportionally few in rural areas.
DISCUSSION
We identified facilitators and barriers of healthy lifestyle adoption among rural residents in China through the perspective of social capital. Bonding, bridging and linking social capital would work as facilitators to adopt healthy lifestyles, as seen in knowledge sharing and mutual support among family members and close friends. However, social capital also work as a barrier, such as peer pressures to continue over-drinking and over-eating habits. The social capital framework with bonding, bridging and linking classification enabled us to capture the function and strength of different social networks in the rural community in China. 12) To our knowledge, it was the first qualitative study addressed to the lifestyle issues in rural China. Qualitative approach provided a very useful way to understand the underlying issues, which the previous epidemiological report alone could not achieve. 14) We applied thematic approach which enabled us to analyze qualitatively through the social capital perspectives. 15) We used local language, Mandarin Chinese, for discussions, transcription, and coding of text data, which enhanced comprehensive interpretation of the study findings.
Associations between social capital and health outcomes were documented by many studies. 16) Several studies indicated the role of social capital in adherence to healthy lifestyles. For example, a Dutch study identified that people with high level of neighborhood social capital were more likely to be physically active and non-smoker. 17) Lower level of social capital could significantly increase the odds of unhealthy behaviors among Swedish adolescents. 18) Similar evidence was also found in China: a study proved that high individual social capital could lower the smoking likelihood among male employees. 19) We identified similar positive effects of social capital on adopting healthy lifestyles; however, we also found that social capital would also work as barrier for improving health by discouraging adoption of healthy lifestyles. Chinese culture emphasizes interpersonal relationships; therefore, heavy drinking, sharing tobaccos, and entertaining guests in a restaurant are considered as paying respect to others, particularly in rural communities. Urging others to drink a lot of alcohol is an important way to enhance interpersonal relationship, as described in a proverb: "true friends empty the bottom, but nodding acquaintances drink little". People had to drink a lot to maintain the friendship or enhance the group identity even though they do not want to drink at all.
In addition, many Chinese regard obesity as a symbol of health and rich: obesity is called "Fa Fu", which literally means "be happier". Although people's perceptions of obesity changed considerably in the last decade, most Chinese still think it is acceptable for middle-aged and old people to be overweight or obese. This tolerance towards unhealthy lifestyle among the family or friends could apparently decrease the motivation to change behaviors. Similar negative effect of family's perception could also be found in the case of obesity among Chinese adolescents: perceptions of parents and grandparents were suggested to be contributors of obesity among Chinese children. [20] [21] [22] The findings of the study would be very useful in setting intervention priorities in rural communities. For example, bonding social capital, which provides intensive supports to the individuals, 9) is expected to play an important role in adopting healthy lifestyles, such as reducing salt intakes and exercising regularly. To mitigate the adverse effects of social capital such as peer pressures to continue smoking and over-drinking, interventions should target the whole community rather than individuals. Taking into account of the social capital perspective, strategies and interventions to control NCDs would be effective and sustainable. This study has several limitations. First, due to time constrain, only summary of the FGDs transcript could be translated into English. Although key information was included in the English summary, some non-verbal information which could reflect the potential meaning of the conversation might be lost. To avoid possible information loss, a native Chinese speaker analyzed the original transcript and interpreted the true meaning of the participants' verbal and non-verbal conversation for all co-authors. Second, younger participants (18-30 years old) could not be recruited in this study, because most of them went out of the community for part-time jobs during the slack season for farmers.
In conclusion, our findings demonstrated that bonding, bridging and linking social capital could work as facilitators and barriers for adopting healthy lifestyles in a rural community in China. NCD control strategies in rural China should take social capital perspective into account, to make health promotion intervention effective and sustainable.
